
V I L L A N O V A    U N I V E R S I T Y 
Department of Electrical and Computer Engineering 

Fall 2020 
ECE 8001 ENGINEERING MATHEMATICS I 

_____________________________________________________________ 
 
Instructor:   Prof. Hoorfar   Office Hours: Email & Phone call 
Office:  T434              Zoom office hours: TBD (will be scheduled as needed) 
Phone:   (610) 519-7223 
E-mail:  ahoorfar@villanova.edu 
 
Course Objectives: 
This course is an applied mathematics course tailored to the needs of engineering graduate 
students. The course begins with a detailed treatment of complex variable theory, which includes 
Cauchy’s theorem, classification of isolated singularities, multivaluedness and branch-cut 
singularities, Taylor and Laurent series and contour integration methods for evaluation of 
integrals. Next, we introduce vector spaces and linear operators which then leads to an in-depth 
treatment of the following three topics: i) Series solution of differential equations and special 
functions (e.g.: Bessel, Hankel, Legendre, Gamma functions etc.), ii) Sturm-Liouville and 
boundary value problems, and iii) Generalized Fourier series, eigen-values and eigen-function 
expansion. These topics then lead to Fourier analysis, and multi-dimensional Fourier series and 
transforms. A study of partial differential equations, selected topics in higher dimensional 
calculus, variational calculus and Green’s function theory (if time permitted) will conclude the 
course. Various examples from engineering and physics will be incorporated in the above topics 
as appropriate. 
  
Text: 

-Erwin Kreyszig, “Advanced Engineering Mathematics”, John Wiley & Sons, 10th edition. 
 -PLUS Extensive "Hand-Out" Class Notes. 
 
Reference 

-Francis B. Hildebrand, “Advanced Calculus for Applications, Prentice Hall, 2nd edition, 
1976. 
-Peter V. O'Neil, "Advanced Engineering Mathematics", PWS-Kent Publishing Company, 
4th edition, 1995. 

 
Course Requirements: 
 Attendance:  Attendance in-class and/or watching lectures online is strongly recommended.
  
 Examinations:  There will be one mid-term and one final exam. Final exam will be 

'take-home'.  
 Grading Policy:  Your course grade is determined as follows: 
    Homework Problems   25% 
    Mid-term Exam   35% 
    Final Exam    40%   
 
 

Topics and Schedule: 
Topics                             No. of Classes (Tentative) 

 
  Complex Variable Analysis and Residue Calculus  2.5  
 Linear Spaces and Linear Operators  1.5 
 Series solution of diff. equations  1 
 Bessel and Legendre Equations; Special functions  1 
 Sturm-Liouville Problem and Eigenfunction Expansion  1.5 
 Matrix Theory  0.5 
 Multi-Dim. Fourier Analysis: Fourier Series and Transform  1.5 
 Partial Differential Equations   2 
 Green’s function Theory, Potential Theory  1 
 Topics in Higher Dimensional Calculus, Calculus of Variations ~ 0.5 
 
 



 
 
Villanova Disabilities Statement: 
It is the policy of Villanova to make reasonable academic accommodations for qualified 
individuals with disabilities. If you are a person with a disability (non-physical) please register 
with the Learning Support Office by contacting Learning.support.services@villanova.edu or 610-
519-5176 as soon as possible. Registration is needed in order to receive accommodations. 
 

The Office of Disability Services collaborates with students, faculty, staff, and community 
members to create diverse learning environments that are usable, equitable, inclusive and 
sustainable. The ODS provides Villanova University students with physical disabilities the 
necessary support to successfully complete their education and participate in activities available 
to all students. If you have a diagnosed disability and plan to utilize academic accommodations, 
please contact Gregory Hannah, advisor to students with disabilities at 610-519-3209 or visit 
the office on the second floor of the Connelly Center. 

Academic Integrity 
The College of Engineering is committed to creating an environment of academic integrity and ethical 
decision-making that we hope is reflected in the actions of our students and graduates. As Villanova 
students, integrity is central to the University mission. As engineers, our code of conduct requires us to 
place honor and integrity at the forefront of everything we do. As engineering students, it is expected that 
you will begin to adopt these values and instill them into your work habits. Students violating the academic 
integrity policy will receive a zero on that assignment or exam and the violation will be reported to the 
Associate Dean for Academic Affairs. 
The University’s academic integrity policy can be found here:  
https://www1.villanova.edu/villanova/provost/resources/student/policies/integrity.html.  
The College of Engineering has adopted the following exam guidelines: 

• Students must arrive before the start of the exam.  Under exceptional circumstances a student 
may need to arrive late, but he/she can enter the exam no later than 5 minutes after the start 
of the exam. 

• All cell phones must be turned off and stored away until the student exits the exam room. 
• The official Villanova class attendance policy must be followed when requesting excuses for 

absences or lateness to an exam. 
• Each student must write and sign the following statement, “I have neither given nor received 

any unauthorized assistance in the completion of this exam.” 
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